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(57) ABSTRACT

A light emitting display device includes: a light emitting
diode at a display area, and including an anode and a
cathode; a pixel circuit at the display area, and to transmit an
output current to the anode of the light emitting diode; a
repair line extending in a first direction; a repair pixel circuit
connected to the repair line; a bridge including one end
overlapping with the repair line; and a connecting portion
connected to the anode, and including one end overlapping
with the bridge. The bridge is not connected to the repair
line, the connecting portion, and the anode.
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1
LIGHT EMITTING PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2022-0022238, filed in
the Korean Intellectual Property Office on Feb. 21, 2022, the
entire content of which is incorporated by reference herein.

BACKGROUND

1. Field

Aspects of embodiments of the present disclosure relate to
a light emitting panel, and more particularly, to a light
emitting panel that may be repaired.

2. Description of the Related Art

A light emitting panel includes two electrodes (e.g., an
anode and a cathode), and a light emitting layer positioned
between the two electrodes. Electrons injected from one
electrode (e.g., the cathode) and holes injected from another
electrode (e.g., the anode) are combined with one another in
the light emitting layer to generate excitons, and the gener-
ated excitons release energy to emit light.

The light emitting panel includes a plurality of pixels
including a light emitting diode configured of a cathode, an
anode, and a light emitting layer. Each pixel includes a pixel
circuit including a plurality of transistors and capacitors for
driving the light emitting diode.

The above information disclosed in this Background
section is for enhancement of understanding of the back-
ground of the present disclosure, and therefore, it may
contain information that does not constitute prior art.

SUMMARY

Pixel defects may occur due to characteristic deviations of
a transistor and a capacitor provided in each pixel, or
disconnection or short circuit of wires. In this case, instead
of discarding the light emitting panel, defective pixels may
be repaired and used.

One or more embodiments of the present disclosure are
directed to a light emitting panel in which display quality of
surrounding pixels may not deteriorate due to repair.

According to one or more embodiments of the present
disclosure, a light emitting display device includes: a light
emitting diode at a display area, and including an anode and
a cathode; a pixel circuit at the display area, and configured
to transmit an output current to the anode of the light
emitting diode; a repair line extending in a first direction; a
repair pixel circuit connected to the repair line; a bridge
including one end overlapping with the repair line; and a
connecting portion connected to the anode, and including
one end overlapping with the bridge. The bridge is not
connected to the repair line, the connecting portion, and the
anode.

In an embodiment, the bridge may have a first parasitic
capacitance with the repair line, and a second parasitic
capacitance with the connecting portion.

In an embodiment, a first short position may be located at
a portion in which the one end of the bridge and the repair
line overlap with each other; a second short position may be
located at a portion in which the one end of the connecting
portion and the bridge overlap with each other; and a first cut
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position may be located at a portion in which the output
current of the pixel circuit is transmitted to the anode.

In an embodiment, the first cut position may not be
located at the bridge and the connecting portion.

In an embodiment, the bridge may be electrically floating.

In an embodiment, a first voltage may be configured to be
transmitted to the bridge, the first voltage being one of a
plurality of voltages that are applied to the pixel circuit, and
may have a constant voltage value.

In an embodiment, the first voltage may be one of a
driving voltage applied to the pixel circuit, a driving low
voltage transmitted to the cathode, or an initializing voltage
that initializes the pixel circuit.

In an embodiment, a second cut position may be located
at a portion configured to transmit the first voltage to the
bridge, and when the second cut position is cut, the first
voltage may not be transmitted to the bridge.

In an embodiment, the pixel circuit may include a driving
transistor configured to generate the output current; and the
driving transistor may be an n-type transistor.

In an embodiment, the pixel circuit may further include:
a second transistor connected to a data line configured to
transmit a data voltage; and a storage capacitor connected to
a gate electrode of the driving transistor.

In an embodiment, the repair pixel circuit may include a
driving transistor that is an n-type transistor, a second
transistor configured to receive a data voltage, and a storage
capacitor connected to the gate electrode of the driving
transistor of the repair pixel circuit.

In an embodiment, the repair pixel circuit may be located
at a non-display area around the display area.

According to one or more embodiments of the present
disclosure, a light emitting display device includes: a pixel
circuit configured to generate an output current, and includ-
ing an output terminal configured to output the output
current; an anode configured to receive the output current
from the output terminal of the pixel circuit; a repair line
extending in a first direction; a connecting portion connected
to the anode; and a bridge having one end overlapping with
the repair line in a plan view, and another end overlapping
with the connecting portion in a plan view. The bridge is
located at a first conductive layer, and the repair line and the
connecting portion are located at a different conductive layer
from the first conductive layer.

In an embodiment, the connecting portion and the repair
line may be located at the same conductive layer as each
other; and the bridge may be located at the first conductive
layer above the conductive layer of the connecting portion
and the repair line.

In an embodiment, the connecting portion may be located
at a second conductive layer different from the first conduc-
tive layer; the repair line may be located at a third conduc-
tive layer different from the first conductive layer and the
second conductive layer; and the bridge may be located at
the first conductive layer above the second conductive layer
and the third conductive layer of the connecting portion and
the repair line.

In an embodiment, the light emitting display device may
further include a first anode connecting member connecting
the anode and the connecting portion to each other, and one
end of'the first anode connecting member may be connected
to the connecting portion through an opening, and another
end of'the first anode connecting member may be connected
to the anode through an opening.

In an embodiment, the light emitting display device may
further include a second anode connecting member connect-
ing the output terminal of the pixel circuit and the anode to
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each other, and one end of the second anode connecting
member may be connected to the output terminal through an
opening, and another end of the second anode connecting
member may be connected to the anode through an opening.

In an embodiment, a first short position may be located at
a portion in which the one end of the bridge and the repair
line overlap with each other; a second short position may be
located at a portion in which the other end of the bridge and
the connecting portion overlap with each other; and a first
cut position may be located at the output terminal of the
pixel circuit.

In an embodiment, the bridge may be electrically floating.

In an embodiment, the pixel circuit may include: a driving
transistor configured to generate the output current; a second
transistor connected to a data line configured to transmit a
data voltage; and a storage capacitor connected to a gate
electrode of the driving transistor. The driving transistor may
be an n-type transistor.

According to one or more embodiments of the present
disclosure, by reducing interference between a repair line
and an anode of a pixel adjacent thereto, influence on the
anode of the adjacent pixel due to a voltage applied to the
repair line may be reduced, and thus, display quality of the
adjacent pixel may be prevented or substantially prevented
from deteriorating.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects and features of the present
disclosure will be more clearly understood from the follow-
ing detailed description of the illustrative, non-limiting
embodiments with reference to the accompanying drawings.

FIG. 1 illustrates a schematic circuit diagram of a light
emitting panel according to an embodiment.

FIG. 2 illustrates an equivalent circuit diagram of a pixel
of a light emitting panel according to an embodiment.

FIG. 3 illustrates a top plan view of a portion of a light
emitting panel according to an embodiment.

FIG. 4 illustrates a repair position of the light emitting
panel according to the embodiment of FIG. 1.

FIG. 5 additionally illustrates parasitic capacitance of the
light emitting panel according to the embodiment of FIG. 1.

FIGS. 6-7 illustrate cross-sectional structures taken along
the line IV-IV' shown in FIG. 3 according to one or more
embodiments.

FIG. 8 illustrates a top plan view of a portion of a light
emitting panel according to a comparative example.

FIG. 9 illustrates a display defect of a light emitting panel
according to a comparative example.

FIG. 10 illustrates a schematic circuit diagram of a light
emitting panel according to another embodiment.

FIG. 11 illustrates a repair position of the light emitting
panel according to the embodiment of FIG. 10.

DETAILED DESCRIPTION

Hereinafter, embodiments will be described in more detail
with reference to the accompanying drawings, in which like
reference numbers refer to like elements throughout. The
present disclosure, however, may be embodied in various
different forms, and should not be construed as being limited
to only the illustrated embodiments herein. Rather, these
embodiments are provided as examples so that this disclo-
sure will be thorough and complete, and will fully convey
the aspects and features of the present disclosure to those
skilled in the art. Accordingly, processes, elements, and
techniques that are not necessary to those having ordinary
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skill in the art for a complete understanding of the aspects
and features of the present disclosure may not be described.
Unless otherwise noted, like reference numerals denote like
elements throughout the attached drawings and the written
description, and thus, redundant description thereof may not
be repeated.

When a certain embodiment may be implemented differ-
ently, a specific process order may be different from the
described order. For example, two consecutively described
processes may be performed at the same or substantially at
the same time, or may be performed in an order opposite to
the described order.

In the drawings, the relative sizes of elements, layers, and
regions may be exaggerated and/or simplified for clarity.
Spatially relative terms, such as “beneath,” “below,”
“lower,” “under,” “above,” “upper,” and the like, may be
used herein for ease of explanation to describe one element
or feature’s relationship to another element(s) or feature(s)
as illustrated in the figures. It will be understood that the
spatially relative terms are intended to encompass different
orientations of the device in use or in operation, in addition
to the orientation depicted in the figures. For example, if the
device in the figures is turned over, elements described as
“below” or “beneath” or “under” other elements or features
would then be oriented “above” the other elements or
features. Thus, the example terms “below” and “under” can
encompass both an orientation of above and below. The
device may be otherwise oriented (e.g., rotated 90 degrees or
at other orientations) and the spatially relative descriptors
used herein should be interpreted accordingly.

Further, as used herein, the phrase “in a plan view” or “on
a plane” refers to a view of a target portion from the top, and
the phrase “in a cross-sectional view” or “on a cross-
section” refers to a view of a cross-section from the side by
vertically cutting a target portion.

It will be understood that, although the terms “first,”
“second,” “third,” etc., may be used herein to describe
various elements, components, regions, layers and/or sec-
tions, these elements, components, regions, layers and/or
sections should not be limited by these terms. These terms
are used to distinguish one element, component, region,
layer or section from another element, component, region,
layer or section. Thus, a first element, component, region,
layer or section described below could be termed a second
element, component, region, layer or section, without
departing from the spirit and scope of the present disclosure.

It will be understood that when an element or layer is
referred to as being “on,” “connected to,” or “coupled to”
another element or layer, it can be directly on, connected to,
or coupled to the other element or layer, or one or more
intervening elements or layers may be present. Similarly,
when a layer, an area, or an element is referred to as being
“electrically connected” to another layer, area, or element, it
may be directly electrically connected to the other layer,
area, or element, and/or may be indirectly electrically con-
nected with one or more intervening layers, areas, or ele-
ments therebetween. In addition, it will also be understood
that when an element or layer is referred to as being
“between” two elements or layers, it can be the only element
or layer between the two elements or layers, or one or more
intervening elements or layers may also be present.

In addition, as used herein, when an element, such as a
wire, layer, film, region, area, substrate, plate, or constituent
element, is described as “extending,” “extends,” “extended,”
and the like in a first direction or second direction, the
element may not only extend in the corresponding direction
in a straight shape or a straight line, but may substantially
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extend in the corresponding direction, such that the element
may be partially bent, may have a zigzag structure, a curved
structure, or the like.

The terminology used herein is for the purpose of describ-
ing particular embodiments and is not intended to be limit-
ing of the present disclosure. As used herein, the singular
forms “a” and “an” are intended to include the plural forms
as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “comprises,” “compris-
ing,” “includes,” “including,” “has,” “have,” and “having,”
when used in this specification, specify the presence of the
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof. As used
herein, the term “and/or” includes any and all combinations
of one or more of the associated listed items. For example,
the expression “A and/or B” denotes A, B, or A and B.
Expressions such as “at least one of,” when preceding a list
of elements, modify the entire list of elements and do not
modify the individual elements of the list. For example, the
expression “at least one of a, b, or ¢,” “at least one of a, b,
and c¢,” and “at least one selected from the group consisting
of'a, b, and ¢” indicates only a, only b, only ¢, both a and b,
both a and ¢, both b and ¢, all of a, b, and ¢, or variations
thereof.

As used herein, the term “substantially,” “about,” and
similar terms are used as terms of approximation and not as
terms of degree, and are intended to account for the inherent
variations in measured or calculated values that would be
recognized by those of ordinary skill in the art. Further, the
use of “may” when describing embodiments of the present
disclosure refers to “one or more embodiments of the
present disclosure.” As used herein, the terms “use,”
“using,” and “used” may be considered synonymous with
the terms “utilize,” “utilizing,” and “utilized,” respectively.
Also, the term “exemplary” is intended to refer to an
example or illustration.

In addition, as used herein, both an electronic device (e.g.,
a mobile phone, a TV, a monitor, a laptop computer, and the
like) including a display device or a display panel, and an
electronic device including a display device or a display
panel, may be manufactured by a manufacturing method
described herein, and are not excluded from the spirit and
scope of the present disclosure.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which the present disclosure belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and/or the present specification, and should not
be interpreted in an idealized or overly formal sense, unless
expressly so defined herein.

FIG. 1 illustrates a schematic circuit diagram of a light
emitting panel according to an embodiment.

As shown in FIG. 1, a light emitting panel 100 according
to an embodiment is divided into a display area DA for
displaying an image, and a non-display area surrounding
(e.g., around a periphery of) the display area DA. A plurality
of pixels PX, and a plurality of repair lines RPL for repairing
the pixels PX are formed at (e.g., in or on) the display area
DA. A repair pixel circuit RPC is formed at (e.g., in or on)
the non-display area. In the embodiment of FIG. 1, the pixel
PX basically includes a pixel circuit PXC, and a light
emitting diode LED. The pixel PX may additionally include
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a bridge BL, and a connecting portion CP that may be
connected to the bridge, so as to repair a defective pixel. The
light emitting diode LED includes two electrodes, or in other
words, an anode and a cathode, and a driving low voltage
ELVSS may be transmitted to the cathode, while an output
voltage output from a driving transistor included in the pixel
circuit PXC may be transmitted to the anode.

A plurality of scan lines extending in a first direction (e.g.,
a horizontal direction), and a plurality of data lines extend-
ing in a second direction (e.g., vertical direction) crossing
(e.g., perpendicular to or substantially perpendicular to) the
first direction may be additionally included at (e.g., in or on)
the display area DA. Further, various voltage lines (e.g., a
driving voltage line for transmitting a driving voltage, a
driving low voltage line for transmitting the driving low
voltage ELVSS, an initializing voltage line for transmitting
an initializing voltage, and the like) may be additionally
included at (e.g., in or on) the display area DA.

The non-display area may include various drivers, such as
a scan driver that generates a scan signal, and a data driver
that generates and outputs a data voltage.

The scan driver is connected to the scan line to transmit
a scan signal to the pixel circuit PXC included in the pixel
PX, and the data driver is connected to the data line to
transmit a data voltage to the pixel circuit PXC. Here, one
pixel circuit PXC may be connected to at least one scan line,
one data line, and at least one voltage line.

The repair line RPL is mostly positioned at (e.g., in or on)
the display area DA. The repair line RPL extends in the first
direction, and extends to the non-display area to be con-
nected to the repair pixel circuit RPC.

The repair pixel circuit RPC is formed at (e.g., in or on)
the non-display area, and is connected to the repair line RPL.
While FIG. 1 shows, for convenience of illustration, that the
repair pixel circuit RPC is positioned only at the left side of
the display area DA, the present disclosure is not limited
thereto, and in some embodiments, the repair pixel circuit
RPC may be positioned only at the right side of the display
area DA, or may be positioned at both the left and right sides
of the display area DA. The repair pixel circuit RPC may
have the same or substantially the same structure as that of
the pixel circuit PXC. The repair pixel circuit RPC may be
connected to an additional data line positioned at (e.g., in or
on) the non-display area to receive a data voltage, and may
be further connected to at least one scan line and at least one
voltage line. As a result, the repair pixel circuit RPC may
receive the same or substantially the same signal as that of
the pixel circuit PXC, and thus, a driving transistor included
in the pixel circuit PXC may generate and output the same
or substantially the same output current.

The output current generated by the repair pixel circuit
RPC may be transmitted to the light emitting diode LED
through the repair line RPL, so that the defective pixel may
be repaired to emit a normal luminance.

In order for the output current generated by the repair
pixel circuit RPC to be transmitted to the light emitting
diode LED of the defective pixel PX, in the present embodi-
ment, in addition to the repair line RPL, the bridge BL and
the connecting portion CP that are electrically separated
from each other are further included. In this structure, a
repair process in which at least two portions are shorted and
at least one portion is cut may be performed. This will be
described in more detail below with reference to FIG. 4.

The pixel circuit PXC and the repair pixel circuit RPC
may have various suitable circuit structures according to
various embodiments. In the present embodiment, the pixel
circuit PXC and the repair pixel circuit RPC may include an
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n-type transistor as a driving transistor. Here, the n-type
transistor may have a characteristic in which it is turned on
when a voltage of a gate electrode thereof is relatively high.
While the driving transistors of the pixel circuit PXC and the
repair pixel circuit RPC may be p-type transistors, a degree
of improvement in display quality according to one or more
embodiments of the present disclosure may be relatively
larger when the driving transistor is an n-type transistor.

Hereinafter, a basic circuit structure of the pixel circuit
PXC and/or of the repair pixel circuit RPC will be described
in more detail with reference to FIG. 2.

FIG. 2 illustrates an equivalent circuit diagram of a pixel
of a light emitting panel according to an embodiment.

The pixel PX according to the embodiment of FIG. 2
includes the pixel circuit PXC including one driving tran-
sistor T1, one switching transistor T2, and one capacitor Cst,
and the light emitting diode LED.

A gate electrode (gate) of the driving transistor T1 is
connected to one end of the storage capacitor Cst. A source
electrode (source) of the driving transistor T1 is connected
to an anode (Anode) of the light emitting diode LED. The
remaining electrode (e.g., a drain electrode) of the driving
transistor T1 is connected to a driving voltage line that
transmits a driving voltage ELVDD.

A gate electrode of the second transistor T2 is connected
to a scan line. One electrode of the second transistor T2 is
connected to a data line to which a data voltage (Vdata) is
applied, and the other electrode of the second transistor T2
is connected to one electrode of the driving transistor T1. In
FIG. 2, the data voltage (Vdata) input through the second
transistor T2 is directly transmitted to the gate electrode
(gate) of the driving transistor T1. However, in some
embodiments, the data voltage (Vdata) may be transmitted
to one electrode of the driving transistor T1 through various
suitable routes, and then may be finally transmitted to the
gate electrode of the driving transistor T1 and may be stored
in one end of the storage capacitor Cst.

In the storage capacitor Cst according to the embodiment
of FIG. 2, one electrode thereof may be connected to the gate
electrode (gate) of the driving transistor T1, and the other
electrode thereof may receive the driving voltage ELVDD.

The pixel circuit PXC of the pixel PX according to the
embodiment of FIG. 2 allows the second transistor T2 to be
turned on according to the scan signal received through the
scan line, such that the data voltage (Vdata) transmitted from
the data line may be transmitted to the gate electrode (gate)
of the driving transistor T1 to be stored at one end of the
storage capacitor Cst. Afterwards, when the driving voltage
ELVDD is transferred to the drain electrode of the driving
transistor T1 in a light emitting period, a degree of turning
on the driving transistor T1 is adjusted according to the
voltage of the gate electrode (gate) of the driving transistor
T1, so that an amount of an output current is changed. The
output current of the driving transistor T1 is transmitted to
the anode of the light emitting diode LED, and luminance
emitted by the light emitting diode LED is also changed
according to the amount of the transmitted output current.

Here, the driving transistor T1 may be an n-type transis-
tor, and the second transistor T2 may also be an n-type
transistor. Accordingly, the driving transistor T1 and the
second transistor T2 may be turned on when the voltages of
the gate electrodes thereof have a relatively large voltage
value.

In some embodiments, the second transistor T2 may be a
p-type transistor, and in this case, the second transistor T2
may be turned on when the voltage of the gate electrode
thereof has a relatively low voltage value.
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A circuit structure of the repair pixel circuit RPC accord-
ing to the present embodiment may be the same or substan-
tially the same as the circuit structure of the pixel circuit
PXC of FIG. 2.

In some embodiments, the pixel circuit PXC may include
two or more switching transistors, and in this case, two or
more capacitors may be included. Even in this case, the
circuit structure of the repair pixel circuit RPC may be the
same or substantially the same as that of the pixel circuit
PXC.

The driving transistors T1 included in the pixel circuit
PXC and the repair pixel circuit RPC may include an n-type
transistor, because a degree of improving display quality
degradation caused by a parasitic capacitance as shown in
FIG. 5 may be larger than that of when the p-type transistor
is used. However, in some embodiments, the driving tran-
sistors of the pixel circuit PXC and the repair pixel circuit
RPC may be p-type transistors.

In some embodiments, the pixel PX may be a kind of
switching transistor, and may further include a compensat-
ing transistor capable of compensating for the driving tran-
sistor T1. In this case, the compensating transistor may have
a structure that connects the gate electrode (gate) of the
driving transistor T1 and one of the other two electrodes of
the driving transistor T1 to each other.

In addition, in some embodiments, the pixel PX may
include various initializing transistors, or may further
include an additional transistor between the driving transis-
tor T1 and the driving voltage line, and/or between the
driving transistor T1 and the light emitting diode LED.

Hereinafter, a planar structure of the display area DA of
the light emitting panel according to an embodiment will be
described in more detail with reference to FIG. 3.

FIG. 3 illustrates a top plan view of a portion of a light
emitting panel according to an embodiment.

In the top plan view illustrated in FIG. 3, the pixel circuit
PXC is illustrated as not overlapping with the anode (An-
ode) of the light emitting diode LED in a plan view, but the
pixel circuit PXC and the anode (Anode) may at least
partially overlap with each other in a plan view according to
various embodiments.

The output current of the pixel circuit PXC is output
through an output terminal SCL. An end of the output
terminal SCL has an extension part, and may be electrically
connected to an anode connecting member ACE2 (herein-
after, also referred to as a second anode connecting member)
through an opening. The anode connecting member ACE2 is
a portion that connects the anode (Anode) and the pixel
circuit PXC to each other, and one end thereof may be
connected to the anode (Anode) through an opening, while
the other end thereof may be connected to the output
terminal SCL of the pixel circuit PXC through another
opening. In some embodiments, the anode connecting mem-
ber ACE2 may be omitted (e.g., may not be included), and
the anode (Anode) may be directly connected to the output
terminal SCL of the pixel circuit PXC. In a cross-sectional
view, the anode connecting member ACE2 may be posi-
tioned between the anode (Anode) and the output terminal
SCL of the pixel circuit PXC, and the anode (Anode) may
be farthest from the substrate and be positioned at an
uppermost position.

The anode (Anode) may be connected to an anode con-
necting member ACE1 (hereinafter, also referred to as a first
anode connecting member) through another opening. The
anode connecting member ACE1 may be used to connect the
anode (Anode) to the connecting portion CP formed for
repair, and one end of the anode connecting member ACE1
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is connected to the connecting portion CP through an
opening, while the other end thereof is connected to the
anode (Anode) through another opening. In some embodi-
ments, the anode (Anode) may be directly connected to the
connecting portion CP. Here, the anode (Anode) is con-
nected to the connecting portion CP and the pixel circuit
PXC before the repair process is performed.

The connecting portion CP has a portion overlapping with
the bridge BL in a plan view, and may have a structure
extending in the first direction. In other words, one end of
the connecting portion CP overlaps with the anode connect-
ing member ACE1 and is connected thereto through an
opening, and the other end thereof overlaps with the bridge
BL. The portion in which the connecting portion CP and the
bridge BL overlap with each other may be a position (e.g.,
a 2nd short point) for shorting with a laser beam or the like
in the repair process.

The bridge BL may have a structure extending in a
direction (e.g., the second direction) crossing (e.g., perpen-
dicular to or substantially perpendicular to) a direction (e.g.,
the first direction) in which the connecting portion CP
extends. One end of the bridge BL overlaps with the
connecting portion CP in a plan view, and the other end
thereof overlaps with the repair line RPL in a plan view. The
bridge BL is in a floating state before the repair process is
performed, and may be electrically connected to another
portion by the repair process. At opposite ends of the bridge
BL, positions (e.g., a 1st short point and the 2nd short point)
for shorting with a laser or the like in the repair process are
positioned, respectively, and the bridge BL is connected to
the repair line RPL through the first short point (1st short
point), and is connected to the anode (Anode) through the
connecting portion CP through the second short point (2nd
short point). As a result, the output current of the repair pixel
circuit RPC transmitted through the bridge BL is transmitted
to the anode (Anode) of a defective pixel through the repair
process. In this case, in the repair process, the anode
(Anode) and the pixel circuit PXC are cut to be electrically
separated from each other, and FIG. 3 illustrates that a cut
position (e.g., a cut point) is at a portion of the output
terminal SCL. However, in some embodiments, the cut
position (cut point) may be at another position.

Here, the bridge BL and the connecting portion CP may
be positioned at (e.g., in or on) different conductive layers
from each other. In addition, the connecting portion CP may
be positioned at (e.g., in or on) a conductive layer different
from those of the anode (Anode) and the anode connecting
member ACE1L. In addition, the anode (Anode), the anode
connecting member ACE2, and the output terminal SCL
may also be positioned at (e.g., in or on) different conductive
layers from one another.

The two short positions and one cut position shown in
FIG. 3 may be the same or substantially the same as those
shown in a circuit diagram of FIG. 4.

FIG. 4 illustrates a repair position of the light emitting
panel according to the embodiment of FIG. 1.

In FIG. 4, a pixel positioned at a lower right side of the
six pixels shown is referred to as a defective pixel, and a
repair position thereof is illustrated.

Referring to FIG. 4, at opposite ends of the bridge BL, the
positions (e.g., the 1st short point and the 2nd short point) for
shorting with a laser or the like are positioned, respectively.
The bridge BL is connected to the repair line RPL through
the first short point (1st short point), and is connected to the
anode (Anode) through the connecting portion CP through
the second short point (2nd short point). The cut position
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(cut point) for electrically separating the anode (Anode) and
the pixel circuit PXC from each other during repair is also
shown.

Characteristics of the light emitting panel 100 having the
repair line RPL as described above will be described in more
detail below with reference to FIG. 5.

FIG. 5 additionally illustrates parasitic capacitance of the
light emitting panel according to the embodiment of FIG. 1.

In the light emitting panel 100, the repair line RPL is
basically disposed so that the anode (Anode) is positioned
adjacent thereto, and a parasitic capacitance is inevitably
formed. However, according to the embodiment of FIG. 1
and FIG. 3, opposite ends of the bridge BL are formed in a
floating state with the repair line RPL and the anode (An-
ode), so that the repair line RPL is connected to the anode
(Anode) through two parasitic capacitances (Cparal and
Cpara2). Accordingly, compared with a comparative
example (e.g., see FIG. 8) in which the repair line RPL and
the anode (Anode) are connected by one parasitic capaci-
tance, an effect on the anode (Anode) is small.

In more detail, referring to FIG. 2, because the driving
transistor T1 included in the pixel circuit PXC is an n-type
transistor, the source electrode (source) of the driving tran-
sistor T1 is connected to the anode (Anode) of the light
emitting diode LED. The driving transistor T1 generates an
output current based on a voltage difference between the
gate electrode thereof and the source electrode thereof, and
when the voltage of the anode (Anode) is changed because
the source electrode of the n-type transistor is connected to
the anode (Anode), a degree to which the driving transistor
T1 is turned on is changed, so that the output current may be
differently output.

However, in the present embodiment, because the repair
line RPL and the anode (Anode) are connected by two
parasitic capacitances (Cparal and Cpara2), and are coupled
with a very small parasitic capacitance value, even though
the driving transistor T1 is formed as an n-type transistor, the
voltage changes of the anode and of the source electrode of
the driving transistor T1 are small due to the voltage change
of'the repair line RPL. Accordingly, the output current of the
driving transistor T1 may not be changed, and deterioration
of display quality may not occur as shown in FIG. 9.

Because the parasitic capacitances of the repair line RPL
and of the anode (Anode) are also affected by the two
parasitic capacitances (Cparal and Cpara2), respectively,
the parasitic capacitances are compared and described
through cross-sectional structures of different examples with
reference to FIG. 6 and FIG. 7.

FIG. 6 and FIG. 7 illustrate cross-sectional structures
according to one or more embodiments, and may correspond
to a cross-section taken along the line IV-IV' shown in FIG.
3.

In the embodiment of FIG. 6, an example is illustrated in
which the bridge BL is positioned at (e.g., in or on) an
uppermost conductive layer, and the connecting portion CP
and the repair line RPL are positioned at (e.g., in or on) the
same conductive layer as each other.

On the other hand, in the embodiment of FIG. 7, an
example is illustrated in which the connecting portion CP
and the repair line RPL are positioned at (e.g., in or on)
different conductive layers from each other, and the repair
line RPL is positioned at (e.g., in or on) a conductive layer
closer to the substrate than that of the connecting portion CP.
In FIG. 6 and FIG. 7, the connecting portion CP is connected
to the anode (Anode).

Compared with the embodiment of FIG. 6, in the embodi-
ment of FIG. 7, the repair line RPL, the connecting portion
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CP, and the anode (Anode) are coupled with a smaller
parasitic capacitance. Accordingly, the embodiment of FIG.
7 has a smaller parasitic capacitance than that of the embodi-
ment of FIG. 6, so that the voltage change of the anode
(Anode) due to the repair line RPL. may be decreased.
Therefore, in order to reduce or minimize the voltage change
of the anode (Anode) due to the parasitic capacitance, the
embodiment of FIG. 7 may be used. However, even in the
embodiment of FIG. 6, the repair line RPL, the connecting
portion CP, and the anode (Anode) are connected through
two parasitic capacitances, so that they are connected with
a sufficiently small parasitic capacitance, and there may be
fewer issues with display quality.

Hereinafter, a planar structure of a comparative example,
and a display defect that may occur in the comparative
example, will be described in more detail with reference to
FIG. 8 and FIG. 9.

FIG. 8 illustrates a top plan view of a portion of a light
emitting panel according to a comparative example, and
FIG. 9 illustrates a display defect of a light emitting panel
according to a comparative example.

First, according to the comparative example of FIG. 8,
when compared with the embodiment of FIG. 3, the bridge
BL and the connecting portion CP do not exist between the
repair line RPL and the anode connecting member ACE1. In
other words, the comparative example has a structure in
which the anode connecting member ACE1 and the repair
line RPL are connected to each other, and the anode con-
necting member ACE1 directly overlaps with and is con-
nected to the anode (Anode) through an opening. As a result,
the repair line RPL and the anode (Anode) may be connected
to a portion in which the anode connecting member ACE1
and the repair line RPL overlap with one laser short.
However, another anode (Anode) that is not directly con-
nected to the repair line RPL is connected to the repair line
RPL with one parasitic capacitance, so it is directly affected
by the voltage change of the repair line RPL. Accordingly,
the voltage of the source electrode of the n-type driving
transistor T1 is also directly affected. Therefore, even if the
voltage of the gate electrode of the driving transistor T1 is
constant or substantially constant, the voltage difference
between the source electrode and the gate electrode of the
driving transistor T1 may be changed, so that the output
current of the driving transistor T1 may also be changed.
This change in the output current may occur along the first
direction in which the repair line RPL extends.

In FIG. 9, in the comparative example, when only a
central rectangular portion (BLACK) is indicated in black
and the other portions are indicated in white, at left and right
sides of the portion (BLACK) indicated in black, or in other
words, at opposite sides thereof in the first direction, a
problem of a display quality may occur, in which relatively
low luminance is displayed while the output of the driving
transistor T1 is changed by coupling of the repair line RPL
and the anode (Anode).

However, according to one or more embodiments of the
present disclosure as shown in FIG. 1 to FIG. 7, the repair
line RPL and the anode (Anode) are connected through two
parasitic capacitances so that interference with each other is
reduced, and deterioration of the display quality may not
occur as shown in FIG. 9.

Hereinafter, a modified embodiment from that of FIG. 1
and FIG. 4 will be described with reference to FIG. 10 and
FIG. 11.

FIG. 10 illustrates a schematic circuit diagram of a light
emitting panel according to another embodiment, and FIG.
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11 illustrates a repair position of the light emitting panel
according to the embodiment of FIG. 10.

First, referring to FIG. 10, compared with the embodi-
ment of FIG. 1, the bridge BL is not floating, and a voltage
(e.g., a DC power source) having a constant or substantially
constant voltage value is transmitted. Here, the DC power
source may be a voltage used in the pixel circuit PXC, and
may be one of the driving voltage ELVDD or the driving low
voltage ELVSS. In addition, when the pixel circuit PXC
receives various different voltages, such as an initializing
voltage, one of the corresponding different voltages may be
provided to the bridge BL.

Compared with the embodiment in which the bridge BL
is floating, when the bridge BL has the constant or substan-
tially constant voltage (e.g., the DC power source), the
bridge BL may shield the repair line RPL, so it may be
prevented or substantially prevented from being coupled to
the connecting portion CP and the anode (Anode). As a
result, the repair line RPL may have less influence on the
connecting portion CP, the anode (Anode), and the source
electrode of the driving transistor T1, thereby preventing or
substantially preventing deterioration of display quality.

The embodiment shown in FIG. 10 further includes an
additional cut position (e.g., a 2nd cut point) for additional
cutting during a repair process as shown in FIG. 11.

In FIG. 11, a pixel positioned at a lower right side of the
six pixels illustrated is referred to as a defective pixel, and
a repair position thereof is illustrated.

Referring to FIG. 11, at opposite ends of the bridge BL,
the positions (e.g., the 1st short point and the 2nd short
point) for shorting with a laser or the like are positioned,
respectively, and the bridge BL is connected to the repair
line RPL through the first short point (1st short point), and
is connected to the anode (Anode) via the connecting portion
CP through the second short point (2nd short point). The cut
position (e.g., the 1st cut point, hereinafter, also referred to
as a first cut position) for electrically separating the anode
(Anode) and the pixel circuit PXC from each other during
repair is included, and the cut position (e.g., the 2nd cut
point, hereinafter, also referred to as a second cut position)
for electrically separating the DC power source when cut to
prevent or substantially prevent the voltage (e.g., the DC
power source) having a constant or substantially constant
voltage value from being transmitted to the bridge BL is also
shown.

Although some embodiments have been described, those
skilled in the art will readily appreciate that various modi-
fications are possible in the embodiments without departing
from the spirit and scope of the present disclosure. It will be
understood that descriptions of features or aspects within
each embodiment should typically be considered as avail-
able for other similar features or aspects in other embodi-
ments, unless otherwise described. Thus, as would be appar-
ent to one of ordinary skill in the art, features,
characteristics, and/or elements described in connection
with a particular embodiment may be used singly or in
combination with features, characteristics, and/or elements
described in connection with other embodiments unless
otherwise specifically indicated. Therefore, it is to be under-
stood that the foregoing is illustrative of various example
embodiments and is not to be construed as limited to the
specific embodiments disclosed herein, and that various
modifications to the disclosed embodiments, as well as other
example embodiments, are intended to be included within
the spirit and scope of the present disclosure as defined in the
appended claims, and their equivalents.
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What is claimed is:

1. A light emitting display device comprising:

a light emitting diode at a display area, and including an
anode and a cathode;

a pixel circuit at the display area, and configured to
transmit an output current to the anode of the light
emitting diode;

a repair line extending in a first direction;

a repair pixel circuit connected to the repair line;

a bridge including one end overlapping with the repair
line; and

a connecting portion connected to the anode, and includ-
ing one end overlapping with the bridge,

wherein the bridge is not connected to the repair line, the
connecting portion, and the anode.

2. The light emitting display device of claim 1, wherein
the bridge has a first parasitic capacitance with the repair
line, and a second parasitic capacitance with the connecting
portion.

3. The light emitting display device of claim 2, wherein:

a first short position is located at a portion in which the
one end of the bridge and the repair line overlap with
each other;

a second short position is located at a portion in which the
one end of the connecting portion and the bridge
overlap with each other; and

a first cut position is located at a portion in which the
output current of the pixel circuit is transmitted to the
anode.

4. The light emitting display device of claim 3, wherein
the first cut position is not located at the bridge and the
connecting portion.

5. The light emitting display device of claim 3, wherein
the bridge is electrically floating.

6. The light emitting display device of claim 3, wherein a
first voltage is configured to be transmitted to the bridge, the
first voltage being one of a plurality of voltages that are
applied to the pixel circuit, and has a constant voltage value.

7. The light emitting display device of claim 6, wherein
the first voltage is one of a driving voltage applied to the
pixel circuit, a driving low voltage transmitted to the cath-
ode, or an initializing voltage that initializes the pixel circuit.

8. The light emitting display device of claim 7, wherein a
second cut position is located at a portion configured to
transmit the first voltage to the bridge, and when the second
cut position is cut, the first voltage is not transmitted to the
bridge.

9. The light emitting display device of claim 2, wherein:

the pixel circuit comprises a driving transistor configured
to generate the output current; and

the driving transistor is an n-type transistor.

10. The light emitting display device of claim 9, wherein
the pixel circuit further comprises:

a second transistor connected to a data line configured to

transmit a data voltage; and

a storage capacitor connected to a gate electrode of the
driving transistor.

11. The light emitting display device of claim 10, wherein
the repair pixel circuit comprises a driving transistor that is
an n-type transistor, a second transistor configured to receive
a data voltage, and a storage capacitor connected to the gate
electrode of the driving transistor of the repair pixel circuit.

12. The light emitting display device of claim 11, wherein
the repair pixel circuit is located at a non-display area around
the display area.
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13. A light emitting display device comprising:

a pixel circuit configured to generate an output current,
and comprising an output terminal configured to output
the output current;

an anode configured to receive the output current from the
output terminal of the pixel circuit;

a repair line extending in a first direction;

a connecting portion connected to the anode; and

a bridge having one end overlapping with the repair line
in a plan view, and another end overlapping with the
connecting portion in a plan view,

wherein the bridge is located at a first conductive layer,
and the repair line and the connecting portion are
located at a different conductive layer from the first
conductive layer.

14. The light emitting display device of claim 13,

wherein:

the connecting portion and the repair line are located at
the same conductive layer as each other; and

the bridge is located at the first conductive layer above the
conductive layer of the connecting portion and the
repair line.

15. The light emitting display device of claim 13,

wherein:

the connecting portion is located at a second conductive
layer different from the first conductive layer;

the repair line is located at a third conductive layer
different from the first conductive layer and the second
conductive layer; and

the bridge is located at the first conductive layer above the
second conductive layer and the third conductive layer
of the connecting portion and the repair line.

16. The light emitting display device of claim 13, further
comprising a first anode connecting member connecting the
anode and the connecting portion to each other,

wherein one end of the first anode connecting member is
connected to the connecting portion through an open-
ing, and another end of the first anode connecting
member is connected to the anode through an opening.

17. The light emitting display device of claim 13, further
comprising a second anode connecting member connecting
the output terminal of the pixel circuit and the anode to each
other,

wherein one end of the second anode connecting member
is connected to the output terminal through an opening,
and another end of the second anode connecting mem-
ber is connected to the anode through an opening.

18. The light emitting display device of claim 17,
wherein:

a first short position is located at a portion in which the
one end of the bridge and the repair line overlap with
each other;

a second short position is located at a portion in which the
other end of the bridge and the connecting portion
overlap with each other; and

a first cut position is located at the output terminal of the
pixel circuit.

19. The light emitting display device of claim 13, wherein

the bridge is electrically floating.

20. The light emitting display device of claim 13, wherein
the pixel circuit comprises:

a driving transistor configured to generate the output

current;

a second transistor connected to a data line configured to
transmit a data voltage; and
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a storage capacitor connected to a gate electrode of the
driving transistor, and
wherein the driving transistor is an n-type transistor.
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